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Technical Progress

In the original proposal we had outlined a 1 ng term program for conducting

research in knowledge based systems, In particular we proposed to study

in knowledge-directed information

issues in diagnostic reasoning and

retrieval, During the first year most of the progress came in the area of

diagnostic reasoning and in the conceptual foundations of knowledge-based

systems in general. We also developed an approach to a new type of task:

design of mechanical parts.

In particular, the following specific progress was made. (We will summarize

the nature of the result here and attach a paper in each case that gives

details of the results.)

1. We have elaborated our theory of types of problem solving that
underlies expert reasoning., The idea is that s complex task can

often be broken down into a number of generic tasks, for each of
Each of

which a particular problem solving regime is appropriate.
these tasks can be solved by a collection of conceptual specialists

among whom knowledge of the domain is distributed. These
specialists solve the problem by engaging in that generic type of
problem solving by exchanging messages of specific types. We have
enclosed as appendix a paper, "Towards s Taxonomy of Problem

Solving Types," which appeared in the Al Magazine, which gives the
details of the theory.

2. In earlier work we had developed approaches to three generic types

of problem solving: diagnosis, knowledge-directed data retrieval,
During the period of

- What-Will-Happen~If type of reasoning.
flf = research under report, we formulated another important type of
© - problem solving: design by refining plans. We have been applying
A the approach to the implementation of an expert system for
;}S§ mechanical design. The attached paper, "An Approach to Expert
i.g S Systems for Mechanical Design,™ was presented at the IEEE Computer
: 2 Society, Trends & Applications Conference.
48
g 5:3 3. We have developed (with support from another source) a tool for
35‘38 efficient construction of diagnostic expert systems. This tool is
oo 5 a high level language called CSRL. Under this grant support we
& Og have been experimenting with the application of this tool to the
- s. design and implementation of expert systems in the area of
.ﬁ";g mechanical systems, since that was one of the domains that we
o emphasized in the original proposal. We reported on this language
g 3
- o
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at the 1last International Joint Conference om Artificial
Intelligence at Karlsruhe. The paper from that Proceedings
reporting on CSRL is enclosed. We also include with this report
another technical report that discusses our experience inm using
this tool in the construction of an expert system for fuel systems
for automobiles.

4, We have been investigating the issues related to how an expert
system may have "deep" knowledge of its domain and use it to do
problem solving, as opposed to the current generation of expert
systems that use what one might call "compiled” knowledge. E.g.
all the current expert systems in medicine have knowledge relating
symptoms /manifestations and diseases explicitly encoded in the
knowledge base. However, often a person who has an understanding
of the domain will be able to derive these relationships from a
deeper model. We have developed a language in which the
understanding of an agent about how a device works may be encoded.
This language expresses how & function of a device may be related
to the behavior and structure of it and its components. In
addition we have developed a compiler which can work ou this
functional representation and produce a diagnostic expert system.
This result is of considerable significance we think, since it will
enable for the first time a representation of "understanding" of a
device. We have applied this methodology to the representation of
the functions of a household electric buzzer and show how the
compiler generates a dignostic problem solver from this. A paper
reporting on this is attached as appendix to the report.

5. We have been looking into how capabilities of various expert system
approaches can be characterized, A methodology by which a complex
real world decision task may be decomposed into genmeric tasks and
techniques suited for various generic tasks can then be applied is
outlined in another attached paper, "Expert Systems: Matching
Techniques to Tasks,” which was presented as an invited talk at the
New York University Symposium on Expert Systems for Business
Applications. This will shortly appear as an article in a book of
that title,

Personnel Activities

Two items of interest need to be mentioned here. Prof. B. Chandrasekaran, the
PI for the Grant, spent 3 months at the MIT Laboratory for Computer Science as
a Visiting Scientist during the research period. He worked with Prof. Peter
Szolovits and Prof. Ramesh Patil on several aspects of expert systems. He

also spent one month at Carnegie Mellon University under the sponsorship of

Prof. A. Newell, A portion of bhis support for these visits came from the
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AFOSR Grant. In addition to these major visits, Prof. Chandrasekaran gave a

number of talks at BBN, GTE Labs, NRL AI Lab., and other places over the year.

Mr. Tom Bylander, a Graduate Research Associate under the Grant, won an award
for travel to the International Joint Conference on Artificial Intelligence to

present the paper on CSRL.

Computing Enviromment

Quite a bit of our effort went into gearing up for the introduction of Lisp
machines into our computing enviromment. These machines will be arriving
shortly. A number of changes will need to be made in the language

enviromment: we are moving into an Interlisp environment, and many of our

tools are being recoded for that environment.
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